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[DOCUMENT NAME] Specification 

[TITLE OF THE INVENTION] Digital Disc, Encoding Apparatus for 

Audio Signal, and Decoding Apparatus 

[CLAIMS] 

[Claim 1] A digital disc on which a data structure is recorded, the data 
structure having: 

an audio area on which a digital audio signal is recorded, the 
digital audio signal being that an analog audio signal is sampled at a 
certain sampling frequency, and is quantized with a certain quantization 
bit number for each of multiple channels; and 

a quantization control information area loaded with a quantization 
bit number for each of the channels of the digital audio signal recorded 
on the previously-mentioned audio area. 

[Claim 2] The digital disc mentioned in claim 1, wherein the 
previously-mentioned audio area is loaded with digital audio signals 
which are that analog audio signals are quantized with quantization bit 
numbers different for a front channel and a rear channel of multiple 
channels; and 

wherein the previously-mentioned quantization control 
information area is loaded with the quantization bit numbers for the 
front channel and the rear channel recorded on the previously- 
mentioned audio area. 

[Claim 3] A digital disc on which a data structure is recorded, the data 
structure having: 

an audio area on which a digital audio signal is recorded, the 
digital audio signal being that an analog audio signal is sampled at a 
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certain sampling frequency, and is quantized with a certain quantization 
bit number for each of multiple channels; and 

a quantization control information area loaded with a sampling 
frequency for each of the channels of the digital audio signal recorded 
on the previously-mentioned area. 

[Claim 4] The digital disc mentioned in claim 3, wherein the 
previously-mentioned audio area is loaded with digital audio signals 
which are that analog audio signals are sampled at sampling frequencies 
different for a front channel and a rear channel of multiple channels, 
and are quantized; and 

wherein the previously-mentioned quantization control 
information area is loaded with the sampling frequencies for the front 
channel and the rear channel recorded on the previously-mentioned 
audio area. 

[Claim 5] The digital disc mentioned in claim 3, wherein the front 
channel and the rear channel of the multiple channels of the analog 
audio signals are sampled at a same sampling frequency and are 
quantized, and the rear channel is thinned out before being recorded on 
the previously-mentioned audio area; and 

wherein the previously-mentioned quantization control 
information area is loaded with the sampling frequency for the front 
channel and the rear channel recorded on the previously-mentioned 
audio area, and thinning control information for the rear channel. 
[Claim 6] The digital disc mentioned in claim 3, wherein the low 
frequency effect channel of the multiple channels of the analog audio 
signals is sampled at the same sampling frequency as that for the other 
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channels and is quantized, and the low frequency effect channel is 
thinned out before being recorded on the previously-mentioned audio 
area; and 

wherein the previously-mentioned quantization control 
information area is loaded with the sampling frequency for the low 
frequency effect channel and the other channels recorded on the 
previously-mentioned audio area, and thinning control information for 
( the low frequency effect channel. 

[Claim 7] A digital disc on which a data structure is recorded, the data 
structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
sampling frequencies and quantization bit numbers different for a front 
channel and a rear channel of multiple channels; and 

a quantization control information area loaded with the sampling 
frequencies and the quantization bit numbers for the front channel and 
the rear channel of the digital audio signals recorded on the previously- 

[ 

mentioned audio area. 

[Claim 8] A digital disc on which a data structure is recorded, the data 
structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
sampling frequencies and quantization bit numbers different for a 
channel in a first group and a channel in a second group of multiple 
channels; and 

a quantization control information area loaded with the sampling 
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frequencies and the quantization bit numbers for the channel in the 
first group and the channel in the second group of the digital audio 
signals recorded on the previously-mentioned audio area, and an 
assignment of the channel of the first group and the channel of the 
second group. 

[Claim 9] The digital disc mentioned in any one of claims 1 to 8, 
characterized in that: 

the previously-mentioned audio area is further loaded with digital 
audio signals of stereophonic two channels which are sampled at a 
sampling frequency equal to or different from that of the previously- 
mentioned multiple channels; and 

the previously-mentioned quantization control information area is 
further loaded with the sampling frequency of the digital audio signals 
of the two channels which are recorded on the previously-mentioned 
audio area. 

[Claim 10] The digital disc mentioned in any one of claims 1 to 9, 
characterized in that: 

the previously-mentioned audio area is further loaded with digital 
audio signals of stereophonic two channels which are quantized with a 
quantization bit number equal to or different from that of the previously- 
mentioned multiple channels; and 

the previously-mentioned quantization control information area is 
further loaded with the quantization bit number of the digital audio 
signals of the two channels which are recorded on the previously- 
mentioned audio area. 

[Claim 11] The digital disc mentioned in claim 9 or 10, characterized 
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in that the digital audio signals of the previously-mentioned multiple 
channels and the digital audio signals of the stereophonic two channels 
are recorded on different areas of the disc respectively. 
[Claim 12] The digital disc mentioned in any one of claims 1 to 11, 
characterized in that the digital audio signals of the previously- 
mentioned multiple channels or the digital audio signals of the 
stereophonic two channels are encoded according to AC-3 or MPEG- 
1/2. 

[Claim 13] An encoding apparatus for an audio signal which has means 
for formatting into a data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized with 
quantization bit numbers different for a front channel and a rear 
channel of multiple channels; and 

a quantization control information area loaded with the 
quantization bit numbers for the front channel and the rear channel of 
the digital audio signals recorded on the previously-mentioned audio 
area. 

[Claim 14] An encoding apparatus for an audio signal which has means 
for formatting into a data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
sampling frequencies different for a front channel and a rear channel of 
multiple channels; and 

a quantization control information area loaded with the sampling 
frequencies for the front channel and the rear channel of the digital 
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audio signals recorded on the previously-mentioned audio area. 

[Claim 15] An encoding apparatus for an audio signal which has means 

for formatting into a data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
sampling frequencies and quantization bit numbers different for a front 
channel and a rear channel of multiple channels; and 

a quantization control information area loaded with the sampling 
frequencies and the quantization bit numbers for the front channel and 
the rear channel of the digital audio signals recorded on the previously- 
mentioned audio area. 

[Claim 16] An encoding apparatus for an audio signal which has means 
for formatting into a data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
sampling frequencies and quantization bit numbers different for a 
channel in a first group and a channel in a second group of multiple 
channels; and 

a quantization control information area loaded with the sampling 
frequencies and the quantization bit numbers for the channel in the 
first group and the channel in the second group of the digital audio 
signals recorded on the previously-mentioned audio area, and an 
assignment of the channel of the first group and the channel of the 
second group. 

[Claim 17] A decoding apparatus for an audio signal which decodes a 
digital disc on which a data structure is recorded, the data structure 
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having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized with 
quantization bit numbers different for a front channel and a rear 
channel of multiple channels; and 

a quantization control information area loaded with the 
quantization bit numbers for the front channel and the rear channel of 
the digital audio signals recorded on the previously-mentioned audio 
area; 

the apparatus having means for decoding the digital audio signals 
of the front channel and the rear channel which are recorded on the 
previously-mentioned audio area on the basis of the quantization bit 
numbers for the front channel and the rear channel of the digital audio 
signals recorded on the previously-mentioned quantization control 
information area. 

[Claim 18] A decoding apparatus for an audio signal which decodes a 
digital disc on which a data structure is recorded, the data structure 
having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
sampling frequencies different for a front channel and a rear channel of 
multiple channels; and 

a quantization control information area loaded with the sampling 
frequencies for the front channel and the rear channel of the digital 
audio signals recorded on the previously-mentioned audio area; 

the apparatus having means for decoding the digital audio signals 
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of the front channel and the rear channel which are recorded on the 
previously-mentioned audio area on the basis of the sampling 
frequencies for the front channel and the rear channel of the digital 
audio signals recorded on the previously-mentioned quantization 
control information area. 

[Claim 19] A decoding apparatus for an audio signal which decodes a 
digital disc on which a data structure is recorded, the data structure 
having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
sampling frequencies and quantization bit numbers different for a front 
channel and a rear channel of multiple channels; and 

a quantization control information area loaded with the sampling 
frequencies and the quantization bit numbers for the front channel and 
the rear channel of the digital audio signals recorded on the previously- 
mentioned audio area; 

the apparatus having means for decoding the digital audio signals 
of the front channel and the rear channel which are recorded on the 
previously-mentioned audio area on the basis of the sampling 
frequencies and the quantization bit numbers for the front channel and 
the rear channel of the digital audio signals recorded on the previously- 
mentioned quantization control information area. 

[Claim 20] A decoding apparatus for an audio signal which decodes a 
digital disc on which a data structure is recorded, the data structure 
having: 

an audio area on which digital audio signals are recorded, the 
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digital audio signals being that analog audio signals are quantized at 
sampling frequencies and quantization bit numbers different for a 
channel in a first group and a channel in a second group of multiple 
channels; and 

a quantization control information area loaded with the sampling 
frequencies and the quantization bit numbers for the channel in the 
first group and the channel in the second group of the digital audio 
' signals recorded on the previously-mentioned audio area, and an 

assignment of the channel of the first group and the channel of the 
second group; 

the apparatus having means for decoding the digital audio signals 
of the channel in the first group and the channel in the second group 
which are recorded on the previously-mentioned audio area on the basis 
of the assignment of the channel in the first group and the channel in 
the second group, and the sampling frequencies and the quantization 
bit numbers for the channel in the first group and the channel in the 
second group of the digital audio signals recorded on the previously- 
mentioned quantization control information area. 
[DETAILED EXPLANATION OF THE INVENTION] 
[0001] 

[Field of the Invention] 

This invention relates to a digital disc, an encoding apparatus for 
an audio signal, and a decoding apparatus. This invention particularly 
relates to a data structure of a disc typified by a DVD audio disc. 
[0002] 
[Prior Art] 
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A CD (compact disc) is known as a prior-art optical disc for audio 
playback. A DVD (digital video disc) is known as an optical disc which is 
higher in density than a CD. However, in the DVD (referred to as the 
DVD-video hereinafter), since the recording is done while a video signal 
is set main while an audio signal is set sub, there are the following 
problems. 

(1) The audio signal is integral with the video signal, and a recording 
capacity for the audio signal is small. 

(2) It is difficult to manage time for the audio signal. 

(3) It is difficult to take out simple character information such as a tune 
name. 

[0003] 

Users of audio are wider in layer of methods of use than video, and 
an area of TOC (table of contents) is provided as in a CD and thereby an 
easy playback method is desired. However, in the DVD-video, since a 
navigation control pack (a CONT pack), plural video (V) packs, and 
audio (A) packs compose a video contents block unit, and the 
reproduction of the V and A packs is controlled by the CONT pack, 
there is the following problem. If an audio signal is intended to be 
mainly recorded, it is difficult for a user to implement playback. Thus, 
it is inconvenient in use. 
[0004] 

Furthermore, in the DVD-video, since the time management is 
implemented only in video frame units, there is the following problem. 
If an audio signal is intended to be mainly recorded, the continuity of 
the audio signal is more important than video and hence it is difficult to 
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manage real time. 
[0005] 

A conceivable DVD audio disc can be easily played back by a user if 
an audio signal is mainly recorded, and it is convenient in use. In order 
to facilitate the management of real time, the conceivable DVD audio 
disc is provided with a control pack containing information for 
managing audio data with respect to packs containing the audio data. 
[0006] 

[Problems to be Solved by the Invention] 

In the case where an audio signal is recorded on such a DVD audio 
disc, since it is an optical disc higher in density than a CD, it is possible 
that an audio signal having a long time is recorded as stereophonic 
signals of left and right two channels and also multiple channel signals 
of 5 channels, 6 channels, or 8 channels. If a sound recording person 
side can implement the recording of sound while changing the channel 
number, the sampling frequency, and the quantization bit number in 
accordance with a disc, an album, or a tune, or can implement the 
recording of sound while changing the sampling frequency depending 
on a channel and narrowing a band depending on a channel, it is 
possible to provide a DVD audio disc having a desired recording time 
and DVD audio discs of various types which have different recording 
times and different tone qualities. Here, compatibility needs to be 
present among such various DVD audio discs so that they can be played 
back by a player of one kind. 
[0007] 

Accordingly, an object of this invention is to provide a digital disc 
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which enables a sound recording person side to change the tone quality 
and the recording time of an audio signal, which can implement the 
recording for approximately a constant recording time, and which can 
be played back by a player of one kind even if the recording time and 
the tone quality of a recorded audio signal are different. 
[0008] 

[Means for Solving the Problems] 
i In order to attain the above-mentioned object, this invention is 

designed so that a sound recording person side can arbitrarily select 
the sampling frequency and the quantization bit number of a digital 
audio signal of each of multiple channels, and the digital audio signal of 
each channel and the quantization bit number and the sampling 
frequency thereof are recorded on a DVD audio disc, and that a DVD 
audio disc player side can implement D/A conversion of the digital audio 
signal of each channel on the basis of the quantization bit number and 
the sampling frequency, 
[0009] 

This invention provides a digital disc on which a data structure is 
recorded, the data structure having: 

an audio area on which a digital audio signal is recorded, the 
digital audio signal being that an analog audio signal is sampled at a 
certain sampling frequency, and is quantized with a certain quantization 
bit number for each of multiple channels; and 

a quantization control information area loaded with a quantization 
bit number for each of the channels of the digital audio signal recorded 
on the previously-mentioned audio area. 
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[0010] 

This invention provides a digital disc on which a data structure is 
recorded, the data structure having: 

an audio area on which a digital audio signal is recorded, the 
digital audio signal being that an analog audio signal is sampled at a 
certain sampling frequency, and is quantized with a certain quantization 
bit number for each of multiple channels; and 

a quantization control information area loaded with a sampling 
frequency for each of the channels of the digital audio signal recorded 
on the previously-mentioned area. 
[0011] 

This invention provides a digital disc on which a data structure is 
recorded, the data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
sampling frequencies and quantization bit numbers different for a front 
channel and a rear channel of multiple channels; and 

a quantization control information area loaded with the sampling 
frequencies and the quantization bit numbers for the front channel and 
the rear channel of the digital audio signals recorded on the previously- 
mentioned audio area. 
[0012] 

This invention provides a digital disc on which a data structure is 
recorded, the data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
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sampling frequencies and quantization bit numbers different for a 
channel in a first group and a channel in a second group of multiple 
channels; and 

a quantization control information area loaded with the sampling 
frequencies and the quantization bit numbers for the channel in the 
first group and the channel in the second group of the digital audio 
signals recorded on the previously-mentioned audio area, and an 
assignment of the channel of the first group and the channel of the 
second group. 
[0013] 

This invention provides an encoding apparatus for an audio signal 
which has means for formatting into a data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized with 
quantization bit numbers different for a front channel and a rear 
channel of multiple channels; and 

a quantization control information area loaded with the 
quantization bit numbers for the front channel and the rear channel of 
the digital audio signals recorded on the previously-mentioned audio 
area. 
[0014] 

This invention provides an encoding apparatus for an audio signal 
which has means for formatting into a data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
sampling frequencies different for a front channel and a rear channel of 
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multiple channels; and 

a quantization control information area loaded with the sampling 
frequencies for the front channel and the rear channel of the digital 
audio signals recorded on the previously-mentioned audio area. 
[0015] 

This invention provides an encoding apparatus for an audio signal 
which has means for formatting into a data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
sampling frequencies and quantization bit numbers different for a front 
channel and a rear channel of multiple channels; and 

a quantization control information area loaded with the sampling 
frequencies and the quantization bit numbers for the front channel and 
the rear channel of the digital audio signals recorded on the previously- 
mentioned audio area. 
[0016] 

This invention provides an encoding apparatus for an audio signal 
which has means for formatting into a data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
sampling frequencies and quantization bit numbers different for a 
channel in a first group and a channel in a second group of multiple 
channels; and 

a quantization control information area loaded with the sampling 
frequencies and the quantization bit numbers for the channel in the 
first group and the channel in the second group of the digital audio 
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signals recorded on the previously-mentioned audio area, and an 
assignment of the channel of the first group and the channel of the 
second group. 
[0017] 

This invention provides a decoding apparatus for an audio signal 
which decodes a digital disc on which a data structure is recorded, the 
data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized with 
quantization bit numbers different for a front channel and a rear 
channel of multiple channels; and 

a quantization control information area loaded with the 
quantization bit numbers for the front channel and the rear channel of 
the digital audio signals recorded on the previously-mentioned audio 
area; 

the apparatus having means for decoding the digital audio signals 
of the front channel and the rear channel which are recorded on the 
previously-mentioned audio area on the basis of the quantization bit 
numbers for the front channel and the rear channel of the digital audio 
signals recorded on the previously-mentioned quantization control 
information area. 
[0018] 

This invention provides a decoding apparatus for an audio signal 
which decodes a digital disc on which a data structure is recorded, the 
data structure having: 

an audio area on which digital audio signals are recorded, the 
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digital audio signals being that analog audio signals are quantized at 
sampling frequencies different for a front channel and a rear channel of 
multiple channels; and 

a quantization control information area loaded with the sampling 
frequencies for the front channel and the rear channel of the digital 
audio signals recorded on the previously-mentioned audio area; 

the apparatus having means for decoding the digital audio signals 
of the front channel and the rear channel which are recorded on the 
previously-mentioned audio area on the basis of the sampling 
frequencies for the front channel and the rear channel of the digital 
audio signals recorded on the previously-mentioned quantization 
control information area. 
[0019] 

This invention provides a decoding apparatus for an audio signal 
which decodes a digital disc on which a data structure is recorded, the 
data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals are quantized at 
sampling frequencies and quantization bit numbers different for a front 
channel and a rear channel of multiple channels; and 

a quantization control information area loaded with the sampling 
frequencies and the quantization bit numbers for the front channel and 
the rear channel of the digital audio signals recorded on the previously- 
mentioned audio area; 

the apparatus having means for decoding the digital audio signals 
of the front channel and the rear channel which are recorded on the 
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previously-mentioned audio area on the basis of the sampling 
frequencies and the quantization bit numbers for the front channel and 
the rear channel of the digital audio signals recorded on the previously- 
mentioned quantization control information area. 
[0020] 

This invention provides a decoding apparatus for an audio signal 
which decodes a digital disc on which a data structure is recorded, the 
data structure having: 

an audio area on which digital audio signals are recorded, the 
digital audio signals being that analog audio signals aire quantized at 
sampling frequencies and quantization bit numbers different for a 
channel in a first group and a channel in a second group of multiple 
channels; and 

a quantization control information area loaded with the sampling 
frequencies and the quantization bit numbers for the channel in the 
first group and the channel in the second group of the digital audio 
signals recorded on the previously-mentioned audio area, and an 
assignment of the channel of the first group and the channel of the 
second group; 

the apparatus having means for decoding the digital audio signals 
of the channel in the first group and the channel in the second group 
which are recorded on the previously-mentioned audio area on the basis 
of the assignment of the channel in the first group and the channel in 
the second group, and the sampling frequencies and the quantization 
bit numbers for the channel in the first group and the channel in the 
second group of the digital audio signals recorded on the previously- 
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mentioned quantization control information area. 
[0021] 

[Embodiments of the Invention] 

Embodiments of this invention will be explained below with 
reference to drawings. Fig. 1 is an explanation view showing one 
embodiment of the format of a DVD-video and the format of a DVD-audio 
related to this invention. Fig. 2 is an explanation view which shows, in 
detail, the format of an audio manager (AMG) in Fig. 1. Fig. 3 is an 
explanation view which shows, in detail, the format of an audio title set 
(ATS) in Fig. 1. Fig. 4 is an explanation view which shows, in detail, the 
format of an audio manager information (AMGI) in Fig. 2. Fig. 5 is an 
explanation view which shows, in detail, the format of an audio title set 
attribute table (ATS-ATRT) in Fig. 4. Fig. 6 is an explanation view which 
shows, in detail, the format of audio title set attribute data (ATS-ATR) in 
Fig. 5. Fig. 7 is an explanation view which shows, in detail, the format of 
audio title set information (ATSI) in Fig. 3. Fig. 8 is an explanation view 
which shows, in detail, the format of an audio title set information 
management table (ATSI-MAT) in Fig. 7. Fig. 9 is an explanation view 
which shows, in detail, audio title set menu audio stream attribute data 
(ATSM-AST-ATR) in Fig. 8. Fig. 10 is an explanation view which shows, 
in detail, the format of an audio title set audio stream attribute table 
(ATS-AST-ATRT) in Fig. 8. Fig. 1 1 is an explanation view which shows, 
in detail, attribute data (ATS-AST-ATR) of each audio stream in Fig. 10. 
[0022] 

Fig. 12 is an explanation view which shows an audio contents 
block unit (ACBU) in Fig. 1. Fig. 13 is an explanation view which shows, 

-1 9- 



10-18013 



in detail, the format of a video pack and an audio pack in Fig. 12. Fig. 
14 is an explanation view which shows, in detail, the format of an audio 
control (A-CONT) pack in Fig. 12. Fig. 15 is an explanation view which 
shows, in detail, the format of an audio character display (ACD) area in 
Fig. 12. Fig. 16 is an explanation view which shows an example 
displayed by name space information in Fig. 15. Fig. 17 is an 
explanation view which shows, in detail, the format of an audio search 
data (ASD) area in Fig. 14. Fig. 18 is an explanation view showing a 
modified example of an audio contents block unit in Fig. 12. 
[0023] 

Here, both a signal of stereophonic two channels and a signal of 
multiple channels being 5/6/8 channels are recorded on a DVD-audio 
disc, which is explained, as audio signals in correspondence with a 
period of transition from a CD generation to a DVD-audio generation. It 
is thought that after the period of transition, only a signal of multiple 
channels being 5/6/8 channels will be recorded. 
[00241 

Figs. 1(a) and (b) show the formats of a DVD-video and a DVD- 
audio respectively. Although the format of a DVD-audio has different 
area names, compatibility with a DVD-video is provided. Firstly, the 
format of a DVD-video is roughly formed by areas of a video manager 
(VMG) at a head, and a plurality of video title sets (VTS) following it. In 
correspondence therewith, the format of a DVD-audio is formed by 
areas of an audio manager (AMG) which is shown in detail in Fig. 2, and 
a plurality of audio title sets (ATS) following the AMG as shown in detail 
in Fig. 3. 
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[0025] 

Each of the VTS is composed of VTS information (VTSI) at a 
head, one or more video contents block sets (VCBS) following it, and 
VTSI at an end. In correspondence therewith, each of the ATS is 
composed of ATS information (ATSI) at a head, one or more audio 
contents block sets (ACBS) following it, and ATSI at an end. The 
playing times of respective tunes in the ACBS are set in the ATSI in real 
( time. 

In this invention, menu information for indicating a menu picture 
is recorded on the first ACBS. This is similar to that in a DVD video, 
and an explanation thereof will be omitted. 
[0026] 

Each of the VCBS is composed of a plurality of VCB. On the other 
hand, each of the ACBS is composed of a plurality of ACB. Each of the 
VCB corresponds to one title (Title) of video. In correspondence 
therewith, each of the ACB corresponds one title of audio. Each (one 
title) of the VCB is composed of a plurality of chapters (Chapter). On 
the other hand, in correspondence therewith, each (one title) of the 
ACB is composed of a plurality of tracks (Track). The chapter contains a 
part of title (PTT). The track contains a part of title (PTT). 
[0027] 

Each of the chapters is composed of a plurality of cells (CELL). On 
the other hand, in correspondence therewith, each of the tracks is 
composed of a plurality of indexes (Index). Each of the cells is 
composed of a plurality of VCB units (VCBU). On the other hand, in 
correspondence therewith, each of the indexes is composed of a 
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plurality of ACB units (ACBU). Each of the VCB units and the ACB units 
is composed of a plurality of packs. One pack has 2048 bytes. 
[0028] 

Each of the VCB units is composed of a control pack (referred to 
as a CONT pack hereinafter) at a head, a plurality of video (V) packs, 
audio (A) packs, and sub picture (SP) packs following it. On the other 
hand, in correspondence therewith, each of the ACB units is composed 
of an audio control pack (referred to as an A-CONT pack hereinafter) at 
a head, and a plurality of A packs and V packs following it. 
[0029] 

A CONT pack is loaded with information for controlling later V 
packs. An A-CONT pack is loaded with information for managing an 
audio signal of later A packs as TOC information of a CD. An A pack is 
loaded with audio data. A V pack is loaded with video data and also, for 
example, closed caption (CC) data other than audio data. 
[0030] 

As shown in Fig. 2, the AMG (audio manager) has audio manager 
information (AMGI) which is shown in detail in Fig. 4, an audio contents 
block sets (AMGM-ACBS) for an AMG menu, and AMGI for back-up. The 
AMGM-ACBS has presentation control information (PCI) and data search 
information (DSI) as control information. 
[0031] 

As shown in Fig. 3, the ATS (audio title set) has audio title set 
information (ATSI) which is shown in detail in Fig. 7, an audio contents 
block set (ATSM-ACBS) for an ATS menu, an audio contents block set 
(ATSA-ACBS) for an ATS title, and ATSI for back-up. Each of the ATSM- 
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ACBS and the ATSA-ACBS has PCI and DSI which are previously 

mentioned (Fig. 2). 

[0032] 

As shown in detail in Fig. 4, the AMGI (audio manager 
information) has an AMGI management table (AMGI-MAT), a title search 
pointer table (T-SRPT), an audio manager menu PGCI unit table 
(AMGM-PGCI-UT), a parental management information table (PTL- 
MATT), an audio title set attribute table (ATS-ATRT) in detail in Fig. 5, a 
text manager (TXTDT-MG), an audio manager menu cell (index) address 
table (AMGM-C-ADT), and an audio manager menu audio contents block 
unit address map (AMGM-ACBU-ADMAP) . 
[0033] 

As shown in detail in Fig. 5, the ATS-ATRT (audio title set 
attribute table) has audio title set attribute table information (ATS- 
ATRTI), audio title set attribute search pointers (ATS-ATR-SRP# 1 ~ #n) 
of respective plural (n) ATS, and audio title set attribute data (ATS-ATR- 
#1 ~ #n) of respective plural (n) ATS such as shown in detail in Fig. 6. 
[0034] 

As shown in detail in Fig. 6, each of the audio title set attribute 
data (ATS-ATR-#1 - #n) has ATS-ATR-EA (end address), ATS-CAT 
(category), and ATS-ATRI (information). 
[0035] 

As shown in detail in Fig. 7, the ATSI (ATS information) shown in 
Fig. 3 has an audio title set information management table (ATSI -MAT) 
shown in detail in Fig. 8, an audio title set part of title search pointer 
table (ATS-PTT-SRPT), an audio title set program chain information 
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table (ATS-PGCIT), an audio title set menu PGCI unit table (ATSM-PGCI- 
UT), an audio title set time map table (ATS-TMAPT), an audio title set 
menu cell address table (ATSM-C-ADT) , an audio title set menu audio 
contents block unit address map (ATSM-ACBU-ADMAP) , an audio title 
set cell address table (ATS-C-ADT), and an audio title set audio contents 
block unit address map (ATS-ACBU-ADMAP). 
[0036] 

As shown in detail in Fig. 8, the ATSI-MAT (audio title set 
information management table) shown in Fig. 7 has ATS-ID (identifier), 
ATS-EA (end address), ATSI-EA, VERN (DVD audio specification version 
number), ATS -CAT (category), ATSI-MAT- EA, ATSM-ACBS-SA (start 
address), ATSA-ACBS-SA, ATS-PTA-SRPT-SA, ATS-PGCIT-SA, ATSM- 
PGCI-UT-SA, ATS-TMAP-SA, ATSM-C -ADT-SA, ATSM-ACBU-ADMAP-SA, 
ATSM - AST-ATR (ATSM audio stream attribute) such as shown in detail 
in Fig. 9, ATS-AST-Ns (ATS audio stream number), and ATS-AST-ATRT 
(ATS audio stream attribute table) such as shown in detail in Fig. 10. 
[0037] 

As shown in detail in Fig. 9, the ATSM - AST-ATR has 8 bytes (bits 
b63 ~ bO), and is loaded with the following data (1) ~ (4) as an attribute 
of a coded audio signal recorded on the present disc (other bits are 
reserved) . 

(1) Audio encoding mode (3 bits b63 ~ b61) 
000b: Dolby AC-3 

010b: MPEG-1 or MPEG-2 (absence of an extended bit stream) 
011b: MPEG-2 (presence of an extended bit stream) 
100b: linear PCM audio 
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101b: linear PCM audio (containing 2 ch + 5 ch, 2 ch + 6 ch, 2 ch + 8 
ch) 

[0038] 

(2) Quantization/DRC (dynamic range control) information (2 bits b55 
and b54) 

In the case where the audio encoding mode is "000b", "lib"; 

In the case where the audio encoding mode is "010b" or "011b": 

00b: dynamic range control data is absent from the MPEG audio stream; 

01b: dynamic range control data is present in the MEG audio stream; 

10b, lib: reserved; 

In the case where the audio encoding mode is "100b" or "101b", with 

respect to stereophonic 2 channels: 

00b: 16 bits 

01b: 20 bits 

10b: 24 bits 

lib: reserved 

[0039] 

(3) Sampling frequency fs (2 bits b53 and b52) 
With respect to stereophonic 2 channels: 
00b: 48 kHz 

01b: 96 kHz 
10b: 192 kHz 

(4) Audio channel number (3 bits b50 ~ b48) 
000b: 1 ch (monaural) 

001b: 2 ch (stereophonic) 
010b: 3 ch 



10-18013 



011b: 4 ch 

100b: (stereophonic 2 ch + 5 ch) 
101b: (stereophonic 2 ch + 6 ch) 
1 10b: 7 ch 

111b: (stereophonic 2 ch + 8 ch) 
[0040] 

As shown in detail in Fig. 1 1 , the ATS-AST-ATKT (ATS audio 
stream attribute table) shown in Fig. 10 has ATS - AST- ATR for each of 
the audio streams #0 ~ #7. Each of the ATS-AST-ATR has 8 bytes (64 
bytes in total). 
[0041] 

As shown in Fig. 11, the ATS-AST-ATR for one audio stream has 8 
bytes (bit b63 ~ bO) similarly to the audio title set menu audio stream 
attribute data (ATSM - AST- ATR) shown in Fig. 9. In addition to the 
above-mentioned attribute data (1) ~ (4), it has: 

(5) a multi-channel extension (ME) (1 bit b60); 

(6) an audio type (2 bits b59 and b58); 

(7) an audio application mode (2 bits b57 and b56); 

(8) stream (AST) thinning information (2 bits b47 and b46); and 

(9) thinning information (2 bits b45 and b44) for only an LFE (Low 
Frequency Effect) 1 channel. On the (7) audio application mode of the 
present DVD audio disc, 1 lb: 2 ch + surround mode is recorded. In 
addition, on both the (8) stream thinning information and the (9) LEF 1 
ch thinning information, as band information, the following is recorded. 
00b: full (1/1) 

01b: half (1/2) 
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10b: quarter (1/4) 
[0042] 

The (4) audio channel number in the ATSM-AST-ATR is always 2 
ch in the case of the audio stream #0. The audio stream #1 contains 
front 3 channels. Specifically, for example, in the case where an audio 
signal of one title is recorded with 2 + 6 ch, 2 ch stereophonic signals 
are assigned to the audio stream #0, and front signals of 3 ch among 6 
ch are assigned to the audio stream # 1 , and rear signals of 2 ch and an 
LFE 1 ch signal are assigned to the audio stream #2. On both the audio 
manager information management table (AMGI-MAT) shown in Fig. 4 
and the audio title set information management table (ATSI-MAT) 
shown in Fig. 8, "3" is recorded as use data of the streams #0 ~ #2. 
[0043] 

For example, the 2 + 6 ch analog audio signal is sampled at the 
following sampling frequency fs, and is quantized with the following 
quantization bit number before being recorded: 
stereophonic 2 ch: 48 kHz, 20 bits 
front 3 ch: 96 kHz, 16 bits 

rear 2 ch, LFE 1 ch: 48 kHz, 16 bits (absence of thinning). In this case, 
on the audio title set menu audio stream attribute data (ATSM-AST- 
ATR) shown in Fig. 9, as an attribute of stereophonic 2 ch, the following 
are recorded: 

(1) audio encoding mode 

101b: linear PCM audio (containing 2 ch + 5 ch, 2 ch + 6 ch, 2 ch + 8 
ch); 

(2) quantization/DRC 
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01b: 20 bits; 

(3) sampling frequency fs 
00b: 48 kHz; 

(4) audio channel number 

101b: (stereophonic 2 ch + 6 ch). 
[0044] 

On the ATS-AST-ATR of the audio stream #0, the following are 
recorded: 

(1) audio encoding mode 

101b: linear PCM audio (containing 2 ch + 5 ch, 2 ch + 6 ch, 2 ch + 8 
ch); 

(2) quantization/DRC 
01b: 20 bits; 

(3) sampling frequency fs 
00b: 48 kHz; 

(4) audio channel number 
001b: 2 ch (stereophonic); 

(7) audio application mode 

1 lb: 2 ch + surround mode; 

(8) thinning information of the stream 
00b: full (1/1); and 

(9) LFE 1 ch thinning information 
00b: full (1/1). 

[0045] 

On the ATS-AST-ATR of the audio stream # 1 , the following are 
recorded: 
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(1) audio encoding mode 

101b: linear PCM audio (containing 2 ch + 5 ch, 2 ch + 6 ch, 2 ch + 8 
ch); 

(2) quantization/DRC 
00b: 16 bits; 

(3) sampling frequency fs 
01b: 96 kHz; 

(4) audio channel number 
010b: 3 ch; 

(7) audio application mode 
1 lb: 2 ch + surround mode; 

(8) thinning information of the stream 
00b: full (1/1); and 

(9) LFE 1 ch thinning information 
00b: full (1/1). 

[0046] 

On the ATS-AST-ATR of the audio stream #2, the following are 
recorded: 

(1) audio encoding mode 

101b: linear PCM audio (containing 2 ch + 5 ch, 2 ch + 6 ch, 2 ch + 8 
ch); 

(2) quantization/DRC 
00b: 16 bits; 

(3) sampling frequency fs 
00b: 48 kHz; 

(4) audio channel number 
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010b: 3 ch; 

(7) audio application mode 
1 lb: 2 ch + surround mode; 

(8) thinning information of the stream 
00b: full (1/1); and 

(9) LFE 1 ch thinning information 
00b: full (1/1). 

[0047] 

Next, an explanation will be given of an A pack on which an audio 
stream is recorded, and a control pack therefor. As shown in Fig. 12, a 
VCB unit is composed of an arbitrary number of packs corresponding to 
0.4 ~ 1.0 second. An ACB unit is composed of an arbitrary number of 
packs corresponding to 0.5 - 1.0 second. An A-CONT pack in an ACB 
unit of a DVD-audio is placed in a third pack in a VCB unit of a DVD- 
video. 
[0048] 

Basically, A-CONT packs are placed in units of 0.5 second in audio 
time, and are placed so that they are complete in a range of 0.5 - 1.0 
second at the region between indexes. Audio time (GOF: Group of Audio 
Frame unit) is denoted by an A-CONT pack, and its data position is 
determined by the audio frame number, the first access unit pointer, 
and the frame header number. It is not mandatory that an A pack 
immediately preceding an A-CONT pack is padded in units of 0.5 
second in audio time. 
[0049] 

Neighboring A packs are arranged so that audio signals will relate 
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to each other. For example, in the case of stereophony, an L channel 
pack and an R channel pack are arranged to be adjacent to each other. 
In the case of multiple channels being 5/6/8 channels, there are 
arranged to be adjacent to each other. In the case where an image is 
displayed during playback, a V pack is placed to be adjacent to an A 
pack thereof. As shown in Fig. 13, an A pack and a V pack are designed 
so that pack headers of 14 bytes in total which are pack start 
information of 4 bytes, SCR (System Clock Reference: system clock 
reference value) information of 6 bytes, Mux rate information of 3 bytes, 
and stuffing of 1 byte are added to user data (A data, V data) of 2034 
bytes (1 pack = 2048 bytes in total). In this case, the SCR information 
being a time stamp is set to "1" in a head pack within an ACB unit, and 
is made continuous in a same title, and thereby time of an A pack in the 
same title can be managed. 
[0050] 

On the other hand, as shown in Fig. 14, an A-CONT pack is 
composed of a pack header of 14 bytes, a system header of 24 bytes, an 
ACD (audio character display) packet of 1003 bytes, and an ASD (audio 
search data) packet of 1007 bytes. The ACD packet is composed of a 
packet header of 6 bytes, sub stream ID of 1 byte, ACD (audio character 
display) information of 636 bytes such as shown in detail in Fig. 15, and 
a reserved area of 360 bytes. Similarly, the ASD packet is composed of 
a packet header of 6 bytes, sub stream ID of 1 byte, and ASD (audio 
search data) of 1000 bytes such as shown in detail in Fig. 17. 
[0051] 

As shown in detail in Fig. 15, the ACD information area of 636 
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bytes is composed of a general information area of 48 bytes, and areas of 
294 bytes for a character "1" of first language and a character "2" of 
second language respectively. Each of these areas is composed of a 
name space area of 93 bytes, two free space areas each of 93 bytes, and 
a data pointer area of 15 bytes. Data for indicating, for example, a tune 
name such as shown in Fig. 16 is placed in one of the name space areas 
for the character "1" of the first language and the character "2" of the 
1 second language, and data for implementing indication in English is 

placed in the other name space area. The indication languages may be 

decided by a disc publisher. 

[0052] 

The general information of 48 bytes is composed of, for example, 
service level information of 16 bytes, language code information of 12 
bytes, character set code information of 6 bytes, display item 
information of 6 bytes, 2-byte information of difference from previous 
ACD information, and reserved information of 6 bytes. The service level 
information of 16 bytes represents a display size, a type of indication, a 
discrimination among audio/video/SP, a stream, and others. Characters 
are mandatory. A bit map is optional. The language code information of 
12 bytes represents the languages of the characters "1" and "2" each by 
2 bytes similarly to a video file, and denotes 8 languages at most in one 
file. English is mandatory. 
[0053] 

The character set code information of 6 bytes can have 15 
character codes at most which correspond to language codes, and is 
designed so that 1 byte represents the presence or absence of the 
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languages of the characters "1" and "2", and the type thereof. Code 
examples are shown below. 

1. IS0646 

2. IS08859-1 

3. MS-JIS 

The display item Information of 6 bytes represents free spaces "1" 
and "2" which are shown in Fig. 15, the presence and absence of a data 
pointer, and ID. The name space is mandatory. The title name, the 
music name, and the artist name are always written. 
[0054] 

As shown in detail in Fig. 17, the ASD (audio search data) of 1000 
bytes is composed of general information of 16 bytes, current number 
(No. ) information of 8 bytes, present time information of 16 bytes, title 
set search information of 8 bytes, title search information of 8 bytes, 
track search information of 404 bytes, index search information of 408 
bytes, highlight search information of 80 bytes, and a reserved area of 
52 bytes. 
[0055] 

The current number information of 8 bytes is composed of a 
present title number (2 bytes: BCD) of the title set, a present track 
number (2 bytes: BCD) of the title set, a present index number (2 bytes: 
BCD) of the track, and a reserved area (2 bytes). The present time 
information of 16 bytes is composed of playback time (4 bytes: BCD) of 
the track, remaining playback time (4 bytes: BCD) of the track, absolute 
time (4 bytes: BCD) of the title , and remaining absolute time (4 bytes: 
BCD) of the title. 
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[0056] 

The title set search information of 8 bytes is composed of a first 
sector number (4 bytes) of the title set, and a last sector number (4 
bytes) of the title set. The title search information of 8 bytes is 
composed of a first sector number (4 bytes) of the title, and a last sector 
number (4 bytes) of the title. The track search information of 404 bytes 
is composed of track and sector numbers (4 bytes x 99) of the title, a 
( first track number (4 bytes) of the title, and a last track number (4 

bytes) of the title. 
[0057] 

The index search information of 408 bytes is composed of index 
and sector numbers (4 bytes x 100) of the track, a first index number (4 
bytes) of the track, and a last index number (4 bytes) of the track. The 
highlight search information of 80 bytes is composed of an in-sector 
number (4 bytes x 10) of the track, and an out-sector number (4 bytes x 
10) of the track. 
[0058] 

According to such a format, an A-CONT pack for managing an 
audio signal of following A packs as TOC information of a CD is placed at 
a head of a plurality of A packs. Thus, the audio data is not integral with 
the video data, and the recording capacity can be great. In addition, 
audio time can be managed by the A-CONT pack. Furthermore, simple 
character information such as a tune name related to the audio data can 
be extracted by the A-CONT pack. 
[0059] 

The TOC information of a title, a start address, a playing time, and 
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others is located in the A-CONT pack. Even in audio playback, it is 
possible that information according to operation by a user is taken out of 
the A-CONT pack, and playback is started. The TOC information is 
placed in the audio manager information (AMGI) and the audio title set 
information (ATSI), and thereby the necessary TOC information is 
stored in a memory within a player apparatus so that information 
according to operation by the user can be immediately read out from 
i the memory and playback can be started. Since it is unnecessary to 

memorize information of a great capacity such as program chain 
information (PGCI) in a DVD -video, the disc can be efficiently managed. 
[0060] 

Furthermore: 

1. In the case where video (V) data is absent from the contents; 

(1) search and random access with respect to three layers being a title, 
a tune, and an index are made possible; 

(2) random access, time search, and head finding in GOF (audio frame) 
unit are made possible; and 

(3) time of a title, a tune, and an index can be managed in real time. 
[0061] 

2. In the case where video (V) data is present in the contents; 

with respect to audio data, in addition to the above-mentioned (1) ~ (3); 

(4) present time and remaining time in a title and a tune can be 
indicated and managed in real time. 

[0062] 

With respect to video data; 
(1) search and random access with respect to three layers being a title, 
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a PTT, and a cell are made possible; 

(2) random access, time search, and head finding in video frame unit 
aire made possible; 

(3) time of a title, a PTT, and a cell can be managed in real time; and 

(4) present time and remaining time in a PTT or a title can be indicated 
and managed in video frame unit time. 

[0063] 

. i The ACBU of Fig. 12 contains an A-CONT pack and a CONT pack 

not shown. As shown in Fig. 18, it may be designed so that it will not 
contain any V pack and CONT pack. In this case, although a video signal 
is not recorded, there is a feature that the recording capacity for an 
audio signal is increased. Thus, it is possible to reduce the disc size. In 
addition, a playback function can be simplified. Therefore, it is possible 
to provide a thing suited for a portable playback apparatus. 
[0064] 

Fig. 19 shows recording times (TIME) which occur in the case 
where an analog audio signal is sampled at various sampling frequencies, 
and is quantized with various quantization bit numbers, and it is 
recorded on a DVD-audio disc with only 2 channels, 2 channel + 
multiple channels (6 ch, 8 ch), or multiple channels (6 ch, 8 ch). In 
the case where a sound recording person side chooses the quantization 
bit number and the sampling frequency fs of each channel and 
implements the recording of sound in this way, recording for several 
tens of minutes to 300 minutes or longer can be done on one disc. 
[0065] 

Fig. 20 shows the recording times (TIME) which occur in the 
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case where 2 ch + 6 ch are present, and the 6 channels are front 3 
channels, rear 2 channels, and LFE 1 channel, and in the case where 
only 6 channels are present, and the 6 channels are front 3 channels, 
rear 2 channels, and LFE 1 channel. Even in the case where the 
sampling frequency fs and the quantization bit number are selected for 
each of the channels and the sampling frequencies fs of the respective 
channels are made in common, about 1 hour can be recorded on one 
disc provided that the bands of the rear 2 channels and the LFE 1 
channel or only the band of the LFE 1 channel is narrowed to 
implement compression and the recording is done. In the case where 
it is recorded while being compressed, a player side implements 
expansion and interpolation on the basis of thinned data of rear 2 ch + 
LFE 1 ch shown in Fig. 1 1 or only LFE 1 ch and then D/A conversion 
can be carried out at an original sampling frequency fs. 
[0066] 

In the case where stream signals of multiple channels and 
stereophonic 2 channels are recorded on a disc, a disc D may be 
divided into, for example, a multiple channel area 1 and a stereophonic 
2 channel area in an inner side and an outer side as shown in Fig. 21 
and the recording may be done. In this case, limitations of various types 
can be reduced even when the sampling frequencies and the 
quantization bit numbers of the multiple channels and the stereophonic 
2 channels are different. 
[0067] 

In the above explanation, the above-mentioned digital audio 
signals of the multiple channels are of linear PCM. The audio encoding 
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mode may be Dolby AC-3, MPEG-1, or MPEG-2. In these cases, the 
sampling frequency and the quantization bit number are set to the 
standard values for channels other than front channels, and the 
sampling frequency fs and the quantization/DRC information in the 
ATSM-AST-ATR (Fig. 9) are adopted for the front channels. Thus, 
different sampling frequencies and different quantization bit numbers 
can be selected. Thereby, it is possible to provide a digital disc which 
can be accepted by users in a great width. 
[0068] 

As shown in Fig. 15, the ACD area in the ACD packet may be 
designed to have data of the character "1" of the first language and the 
character "2" of the second language. Alternatively, it may be designed 
as follows. As shown in Fig. 22, data related to the character "2" is 
omitted. It is composed of a general information area of 48 bytes, an 
area of 294 bytes which relates to the character "1" of one language and 
which is for indicating "audio navigation" such as a tune name as shown 
in Fig. 16, and an audio playback control information area of 294 bytes. 
Similarly, the area of the character "1" is composed of a name space 
area of 93 bytes, two free space areas each having 93 bytes, and a data 
pointer area of 15 bytes. 
[0069] 

The contents of the audio playback control information area are 
arbitrary, and it is composed of, for example, audio playback control 
information areas (250 bytes) for 10 types each of 25 bytes, and a 
reserved area of 44 bytes. Graphic equalizer information of 20 bytes, 
level balance information of 3 bytes, and reverberation adding 
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information of 2 bytes are placed in the audio playback control 
information area for one type. This information is selected by a user, 
and the tone quality of an audio signal is controlled. The audio playback 
control information is data recommended by a professional mixer such 
that in the case where the user plays back a tune placed in A packs, the 
tone quality during the playback will be optimized depending on the 
type (classic, jazz, rock, and BGM) of the tune, and depending on the 
environments, the record conditions, and the playing conditions of the 
tune even in the same type. In the case where the channel number of 
the audio signal is 6, a mixing coefficient for mixing down the channel 
number to 2 and implementing stereophonic playback is placed in the 
reserved area. 
[0070] 

Next, a second embodiment will be explained. Fig. 23 shows the 
format of the second embodiment of a DVD audio disc related to this 
invention. This format does not contain any VTS such as shown in Fig. 
25 to Fig. 27, and is composed of only ATS. The ATS is composed of an 
audio manager (AMG) shown in Fig. 1(b), audio manager menu (AMGM) 
of video and audio, and ATS<1> and ATS<2> managed by AMGI in the 
AMG. The ATS<1> and the ATS<2> do not contain any A-CONT packs 
as shown in Fig. 24, and are composed of A packs and still picture 
packs. Many still picture packs are not arranged with respect to A 
packs, and they are arranged such that there is about one pack per 
track. 
[0071] 

For reference, Fig. 25 shows the format of a DVD-Van (video + 
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audio navigation) disc. In summary, this format is composed of a video 
titie set (VTS) as DVD video data, and an ANV title set (ANV-TS) as 
audio navi (navigation) data. In more detail, the VTS is the same in 
structure as a DVD video disc shown in Fig. 1(a) and Fig. 26 mentioned 
later. On the other hand, the ANV-TS is composed of an audio manager 
(AMg) shown in Fig. 1(b), and ATS<1> and ATS<2> managed by AMGI in 
the AMG and making pairs with VTS<1> and VTS<2> in a VTS side 
respectively. 

As shown in Fig. 26 and Fig. 1(a), the format of a DVD video disc 
does not contain ATS and ANV-TS, and is composed of only VTS. 
[0072] 

Fig. 27 shows the format of a DVD-Avd (audio + AV data). In 
summary, this format is composed of a video title set (VTS) as DVD- 
video data, and an audio title set (ATS) as DVD-audio data. In more 
detail, the VTS is composed of a video manager (VMG) shown in Fig. 
1(a), a video manager menu (VMGM) of video and audio, and VTS<1> 
managed by VMGI in the VMG. 
[0073] 

On the other hand, the ATS is composed of an audio manager 
(AMG) shown in Fig. 1(b), an audio manager menu (AMGM) of video and 
audio, ATS<1> managed by AMGI in the AMG and making a pair with 
audio data in the VTS<1> in the VTS side, and ATS<2> managed by the 
AMGI in the AMG. As shown in Fig. 24, the ATS<2> does not contain 
any A-CONT pack, and is composed of A packs and still picture packs. 
[0074] 

Fig. 28 shows audio only title audio object attribute (AOTT-AOB- 
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ATR) recorded on a disc as attribute data denoting the contents of audio 

data in the disc of the second embodiment. The attribute data has 8 

bytes (64 bits b63 ~ bO), and is composed, from the MSB side, of: 

an audio encoding mode of 3 bits (b63 ~ b61); 

a down mix (D-M) mode of 1 bit (b60); 

a multiple channel type of 4 bits (b59 ~ b56); 

a quantization bit number Ql for a channel group 1 which is of 4 bits 
(b55 ~ b52); 

a quantization bit number Q2 for a channel group 2 which is of 4 bits 
(b51 ~ b48); 

a sampling frequency fsl for the channel group 1 which is of 4 bits (b47 
~ b44); 

a sampling frequency fs2 for the channel group 2 which is of 4 bits (b43 
~ b40); 

a reserved area of 3 bits {b39 ~ b37); 
channel assignment of 5 bits (b36 - b32); and 
a reserved area of remaining 32 bits (b31 ~ bO). 

The remaining 32 bits (b31 ~ bO) are used for attribute data of the 

respective channels. 

[0075] 

The above-mentioned data will be explained in more detail below. 
(1) Audio encoding mode (b63 ~ b61): 
0000b: a linear PCM mode; 

0001b: reserved for compression audio (Dolby digital); 

0010b: reserved for compression audio (MPEG 2 without extension); 

0011b: reserved for compression audio (MPEG2 with extension); 
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0100b: reserved for compression audio (DTS); 
0101b: reserved for compression audio (SDDS); and 
others: reserved for other encoding modes. 

(2) Down mix mode (b60): 

0b: down mix stereophonic output allowance; 
lb: down mix stereophonic output inhibition. 

(3) Multiple channel type (b59 ~ b56): 
000b: type 1 

others: reserved. 
[0076] 

(4) Quantization bit number Ql (b55 ~ b52) for the channel group 1: 
0000b: 16 bits; 

0001b: 20 bits; 
0010b: 24 bits; 
others: reserved. 

(5) Quantization bit number Q2 (b51 ~ b48) for the channel group 2: 
"0000b" when the quantization bit number Q 1 for the channel group 1 
is "0000b"; 

"0000b" or "0001b" when the quantization bit number Ql for the 
channel group 1 is "0001b"; and 

"0000b", "0001b", or "0010b" when the quantization bit number Ql for 

the channel group 1 is "0010b"; 

where: 

0000b: 16 bits; 
0001b: 20 bits; 
0010b: 24 bits; 
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others: reserved. 
[0077] 

(6) Sampling frequency fsl (b47 ~ b44) for the channel group 1: 
0000b: 48 kHz; 

0001b: 96 kHz; 
0010b: 192 kHz; 
1000b: 44.1 kHz; 
1001b: 88.2 kHz; 
1010b: 176.4 kHz; 
others: reserved. 
[0078] 

(7) Sampling frequency fs2 (b43 ~ b40) for the channel group 2: 
"0000b" when the sampling frequency fsl for the channel group 1 is 
"0000b"; 

"0000b" or "0001b" when the sampling frequency fsl for the channel 
group 1 is "0001b"; 

"0000b", "0001b", or "0010b" when the sampling frequency fsl for the 
channel group 1 is "0010b"; 

"1000b" when the sampling frequency fsl for the channel group 1 is 
" 1000b"; 

"1000b" or "1001b" when the sampling frequency fsl for the channel 
group 1 is "1001b"; and 

"1000b", "1001b", or "1010b" when the sampling frequency fsl for the 

channel group 1 is "1010b". 

[0079] 

(8) Channel assignment: 
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Fig. 29 shows 2 1 combinations of channel assignment information 
(pattern) of the groups "1" and "2" from 1 channel (monaural) to 6 
channels. The characters shown in the drawing will be explained 
below. 

C (mono): monaural; 

L, R: 2 channel stereophony; 

Lf: left front of multiple channels; 

Rf: right front of multiple channels; 

C: center of multiple channels; 

LFE: Low Frequency Effect (low frequency effect) of multiple channels; 

S: surround of multiple channels; 

Ls: left surround of multiple channels; 

Rs: right surround of multiple channels; 

none: corresponding to nothing. 

[0080] 

The disc of the second embodiment uses the linear PCM mode. 
An A pack of the linear PCM has 2048 bytes or less, and the contents 
thereof are formed by a pack header of 14 bytes and an A packet shown 
in Fig. 30. The A packet is composed of a packet header of 17, 9, or 14 
bytes, a private header shown in detail in Fig. 31, and audio data (linear 
PCM) having 1 to 2013 bytes. 
[0081] 

As shown in Fig. 31, the private header is composed of: 
sub stream ID of 8 bits; 
a reserved area of 4 bits; 
an ISRC number of 4 bits; 

-44- 



10-18013 



ISRC data of 8 bits; 

a private header length of 8 bits; 

a first access unit pointer of 16 bits; 

audio data information (ADI) of 6 bytes; and 

stuffing bytes of 0 ~ 7 bytes. 

[0082] 

The ADI is composed of: 
an audio emphasis flag of 1 bit; 
a reserved area of 1 + 2 bits; 
a down mix code of 4 bits; 

a quantization word length "1" for the group "1" which is of 4 bits; 

a quantization word length "2" for the group "2" which is of 4 bits; 

an audio sampling frequency fsl for the group "1" which is of 4 bits; 

an audio sampling frequency fs2 for the group "2" which is of 4 bits; 

a reserved area of 4 bits; 

a multiple channel type of 4 bits; 

a reserved area of 3 bits; 

channel assignment information (see Fig. 29) of 5 bits; and 

dynamic range control information of 8 bits. 

[0083] 

Fig. 32 is a block diagram showing an embodiment of an encoding 
apparatus for an audio signal which relates to this invention. Fig. 33 is a 
block diagram which shows, in detail, a signal processing circuit in Fig. 
32. In Fig. 32, an analog audio signal A is sampled by an A/D converter 
31 at a sufficiently high sampling frequency (a sampling period At), for 
example, 192 kHz, and is converted into a PCM signal which has a high 



10-18013 



resolution and which has, for example, 24 bits, and is converted into 
the following data sequence corresponding to a curved line a of a high 
resolution: 

xbl, xl, xal, x2, xb2, x3, xa2, 

xbi, x2i-l, xai, x2i, ••• 
This data sequence (xbi, x2i-l, xai, x2i) is encoded by a signal 
processing circuit 32 shown in detail in Fig. 33 and a memory 33, and 
is then applied to a DVD formatting portion 34. 
[0084] 

With reference to Fig. 33, the structure of the signal processing 
circuit 32 will be explained in detail. Firstly, in the case where 
compression is not implemented as in the second embodiment, the 
PCM data converted by the A/D converter 31 is applied to an allocation 
circuit 40 as it is, and is assigned to audio data (linear PCM) shown in 
Fig. 30, and is then formatted into an A pack shown in Fig. 30 by the 
DVD formatting portion 34. 
[0085] 

On the other hand, in the case where compression is executed, a 
low pass filter (LPF) 36 which passes a band of 1/2, for example, an FIR 
filter, derives, from the data sequence (xbi, x2i-l, xai, x2i) 
corresponding to the curved line a of the high resolution, the following 
band-limited data sequence which corresponds to a curved line (3 of a 
low resolution: 

xcl, *, *, *, xc2, *, *, *, xc3, *, *, *, — , xci, 

* , * , * , 

The data "*" are removed from this data sequence by a thinning circuit 
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37, and thereby the following data sequence is generated. 

xcl, xe2, xc3, xci, ••• 
Here, the data sequence xci is a data sequence which results from band- 
limiting the digital data A/D-converted by the A/D converter 31 and 
reducing the sampling frequency to 1/4. 
[0086] 

The data xi are removed from the data sequence (xbi, x2i-l, xai, 
x2i) by a thinning circuit 38, and thereby the following data sequence is 
generated. 

xbl, xal, xb2, xa2, xbi, xai, ••• 
[0087] 

On the basis of these data sequences xci, xbi, and xai, am adder 39 
which operates as a difference calculator calculates the following 
differences. 

xbi - xci = Ali 

xai - xci = A2i 

Here, the difference data Ali and A2i are of 24 bits or less, and the bit 
number may be fixed or variable. The allocation circuit 40 packs (1 
packet = 2034 bytes) the data sequence xci and the difference data Ali 
and A2i into user data (see Fig. 13) , and outputs the user data to the 
DVD formatting portion 34. 
[0088] 

A video signal V is converted by an A/D converter 3 IV into a 
digital signal. Then, the digital video signal is encoded by a V encoder 
32V into an MPEG format, and is subsequently packed into user data 
shown in Fig. 13, being applied to the DVD formatting portion 34. The 
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DVD formatting portion 34 implements packing into a format as 
previously mentioned. The data which is formatted by the DVD 
formatting portion 34 is modulated by a modulation circuit 35 
according to a modulation system corresponding to the disc, and the 
disc is made on the basis of the modulation data. 
[0089] 

Fig. 34 shows an apparatus for playing back the disc of the first 
embodiment shown in Fig. 1(b). On the DVD audio disc 1, the data 
having the above-mentioned structure is recorded in a form of pits 
while being subjected to EFM modulation. When tune selection, 
playback, fast forward, or stop operation is done via an operation 
portion 18 or a remote control device 19, a control portion (CPU) 23 
controls a drive device 2 and a reproducing device 17 in accordance 
with the operation. During the playback, pit data recorded on the DVD 
audio disc 1 is read out by the drive device 2 before being subjected to 
EFM demodulation. 
[0090] 

In the reproducing device 17, this signal is sent to a CONT pack 
detection portion 3 and an A-CONT pack detection portion 9. The 
CONT pack detection portion 3 detects a CONT pack in the reproduced 
data, and sets a control parameter in a parameter portion 8 and 
sequentially writes V packs controlled by the CONT pack into a V pack 
buffer 4. User data (a video signal and sub picture information) in the V 
packs written in the V pack buffer 4 are taken out in the pack order on 
the basis of SCR (see Fig. 13) in the V packs, and in the order of output 
time on the basis of PTS (Presentation Time Stamp) in the CONT pack, 

-48- 



10-18013 



and are then outputted as an analog video signal via an image converting 
portion 6, a D/A converting portion 7, and video output terminals 15 
and 15'. 
[0091] 

The A-CONT pack detection portion 9 detects an A-CONT pack in 
the reproduced data, and sets a control parameter in a parameter 
portion 14 and sequentially writes A packs controlled by the A-CONT 
pack into an A pack buffer 10. User data (an audio signal) in the A 
packs written in the A pack buffer 10 are taken out in the pack order 
on the basis of SCR by a buffer taking out portion 1 1 and in the order of 
output time on the basis of present time (see Fig. 17) of the audio 
search data ASD in the A-CONT pack, and are then outputted as an 
analog audio signal via a PCM converting portion 12, a D/A converting 
portion 13, and an audio output terminal 16. Display data (the audio 
character display data ACD shown in Fig. 15 and Fig. 16) in the A-CONT 
pack is sent to a display signal generating portion, and a display signal is 
generated. 
[0092] 

Fig. 35 is a block diagram functionally showing the structure 
shown in Fig. 34. A reproducing means 2 corresponds to the drive 
device 2 shown in Fig. 34. A reproduced signal process separation 
means A (9, 10, 11, 14) corresponds to the A-CONT pack detection 
portion 9, the A-pack buffer 10, the buffer taking out portion 11, and 
the parameter portion 14. An audio signal output means (12, 13) 
corresponds to the PCM converting portion 12 and the D/A converting 
portion 13. A character information output means 20 corresponds to 
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the above-mentioned display signal generating portion. A display signal 
from the character information output means 20 is outputted via a 
display signal output terminal 22, or is outputted to an internal 
character display portion 21. A reproduced signal process separation 
means V (3, 4, 5, 8) corresponds to the CONT pack detection portion 
3, the V pack buffer 4, the buffer taking out portion 5. and the 
parameter portion 8. A video signal output means and a sub picture 
information output means (6, 7) correspond to the image converting 
portion 6 and the D/A converting portion 7. A control means 23 
corresponds to the control portion 23. 
[0093] 

In Fig. 35, when a command signal for playing back a desired tune 
is sent to the control means 23 from the operation portion 18 or the 
remote control device 19, it sends an address control information 
signal depending on the playback command to the reproducing means 
2. Thereby, the desired tune is played back from the DVD audio disc 1. 
The reproduced signal process separation means A separates 
reproduced data, and sends A-CONT information to the control means 
23 and sends an audio signal to the audio signal output means (12, 13) 
and sends character information to the character information output 
means 20. The reproduced signal process separation means V 
separates reproduced data, and sends CONT information to the control 
means 23 and sends a video signal and sub picture information to the 
video signal means and the sub picture information output means (6, 7) 
respectively. Here, audio search data (ASD) such as shown in Fig. 17 
may be recorded on a TOC information area of the disc so that a head of 
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a tune can be found. 
[0094] 

Fig. 36 and Fig. 37 show an apparatus for playing back a disc of the 
second embodiment (the format shown in Fig. 24). Similarly, when 
tune selection, playback, fast forward, or stop operation is done via an 
operation portion 18 or a remote control device 19, a control portion 
23 controls a drive device 2 and a reproducing device 17 in accordance 
! with the operation. During the playback, pit data recorded on the DVD 

audio disc 1 is read out by the drive device 2 before being subjected to 
EFM demodulation. 
[0095] 

In the reproducing device 17, this signal is sent to a V pack 
detection portion 3 and an A and D pack detection portion 9. In the 
case where V packs are recorded on the disc 1 , the V pack detection 
portion 3 detects V packs in the reproduced data, and sets a control 
parameter in a parameter portion 8 and sequentially writes the V packs 
in a V pack buffer 4. User data (a video signal and sub picture 
information) in the V packs written in the V pack buffer 4 are taken out 
by a buffer taking out portion 5 in the pack order on the basis of SCR 
(see Fig. 13) in the V packs, and in the order of output time on the basis 
of PTS (Presentation Time Stamp) in the CONT pack, and are then 
outputted as an analog video signal via an image converting portion 6, a 
D/A converting portion 7, and video output terminals 15 and 15'. 
[0096] 

The A and D pack detection portion 9 detects A packs and D 
packs in the reproduced data, and sets a control parameter in a 
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parameter portion 14 and sequentially writes A packs and D packs into 
an A and D pack buffer 10. User data (an audio signal) in the A packs 
written in the A and D pack buffer 10 are taken out by a buffer taking 
out portion 1 1 in the pack order and in the order of output time, and 
are then outputted as an analog audio signal via a PCM converting 
portion 12, a D/A converting portion 13, and an audio output terminal 
16. Display data in the D packs is sent to a display signal generating 
portion 20, and a display signal is generated. The display signal is 
outputted via a display signal output terminal 22, or is outputted to an 
internal character display portion 21. 
[0097] 

[Advantage of the Invention] 

As explained above, in this invention, the sound recording person 
side can arbitrarily choose the sampling frequency and the quantization 
bit number for the digital audio signal of each channel of multiple 
channels. The digital audio signal of each channel, its quantization bit 
number, and its sampling frequency are recorded on the digital disc. 
The DVD audio player side can implement D/A conversion of the digital 
audio signal of each channel on the basis of the quantization bit number 
and the sampling frequency. The sound recording person side can 
implement the recording of sound for an approximately constant 
recording time such that the recording time and the tone quality will be 
different. Even when the recording time and the tone quality of the 
recorded audio signal are different, playback can be done by a player of 
one kind. 

[BRIEF EXPLANATION OF THE DRAWINGS] 
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[Fig. 1] 

It is an explanation view showing one embodiment of the format 
of a DVD-video and the format of a DVD-audio related to this invention. 
[Fig. 2] 

It is an explanation view which shows, in detail, the format of an 
audio manager (AMG) in Fig. 1. 
[Fig. 3] 

It is an explanation view which shows, in detail, the format of an 
audio title set (ATS) in Fig. 1. 
[Fig. 4] 

It is an explanation view which shows, in detail, the format of an 
audio manager information (AMGI) in Fig. 2. 
[Fig. 5] 

It is an explanation view which shows, in detail, the format of an 
audio title set attribute table (ATS-ATKT) in Fig. 4. 
[Fig. 6] 

It is an explanation view which shows, in detail, the format of 
audio title set attribute data (ATS-ATR) in Fig. 5. 
[Fig. 7] 

It is an explanation view which shows, in detail, the format of 
audio title set information (ATSI) in Fig. 3. 
[Fig. 8] 

It is an explanation view which shows, in detail, the format of an 
audio title set information management table (ATSI-MAT) in Fig. 7. 
[Fig. 9] 

It is an explanation view which shows, in detail, audio title set 



10-18013 

menu audio stream attribute data (ATSM-AST-ATR) in Fig. 8. 
[Fig. 10] 

It is an explanation view which shows, in detail, the format of an 
audio title set audio stream attribute table (ATS-AST-ATKT) in Fig. 8. 
[Fig. 11] 

It is an explanation view which shows, in detail, attribute data 
(ATS-AST-ATR) of each audio stream in Fig. 10. 
[Fig. 12] 

It is an explanation view which shows an audio contents block unit 
(ACBU) in Fig. 1. 
[Fig. 13] 

It is an explanation view which shows, in detail, the format of a 
video pack and an audio pack in Fig. 12. 
[Fig. 14] 

It is an explanation view which shows, in detail, the format of an 
audio control (A-CONT) pack in Fig. 12. 
[Fig. 15] 

It is an explanation view which shows, in detail, the format of an 
audio character display (ACD) area in Fig. 12. 
[Fig. 16] 

It is an explanation view which shows an example displayed by 
name space information in Fig. 15. 
[Fig. 17] 

It is an explanation view which shows, in detail, the format of an 
audio search data (ASD) area in Fig. 14. 
[Fig. 18] 
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It is an explanation view showing a modified example of an audio 
contents block unit in Fig. 1. 
[Fig. 191 

It is an explanation view showing the relation among the channel, 
the quantization bit number, the sampling frequency, and the recording 
time. 
[Fig. 201 

It is an explanation view showing an example of sound recording 
in which the channel, the quantization bit number, and the sampling 
frequency are different. 
[Fig. 21] 

It is an explanation view showing another example of an audio area 
of multiple channels and stereophonic 2 channels. 
[Fig. 22] 

It is an explanation view showing another example of the format of 
the audio character display (ACD) area in Fig. 15. 
[Fig. 23] 

It is an explanation view showing the basic format of a DVD-audio 
disc in a second embodiment. 
[Fig. 24] 

It is an explanation view showing the audio data structure of the 
DVD-audio disc in Fig. 23. 
[Fig. 25] 

It is an explanation view showing the basic format of a DVD-Van 

disc. 
[Fig. 26] 
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It is an explanation view showing the basic format of a DVD video 

disc. 
[Fig. 27] 

It is an explanation view showing the basic format of a DVD-Avd 

disc. 
[Fig. 28] 

It is an explanation view showing AOTT-AOB - ATR in the DVD- 
1 audio disc in the second embodiment. 

[Fig. 29] 

It is an explanation view showing, in detail, channel assignment 
information in Fig. 28. 
[Fig. 30] 

It is an explanation view showing the format of a linear PCM audio 
(A) pack of the DVD audio disc in the second embodiment. 
[Fig. 31] 

It is an explanation view showing, in detail, a private header in 
Fig. 30. 
[Fig. 32] 

It is a block diagram showing an embodiment of an encoding 
apparatus for an audio signal which relates to this invention. 
[Fig. 33] 

It is a block diagram showing, in detail, a signal processing circuit 
in Fig. 32. 
[Fig. 34] 

It is a block diagram showing a playback apparatus for a DVD-audio 
disc related to this invention. 
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[Fig. 35] 

It is a block diagram functionally showing a playback apparatus in 
Fig. 34. 
[Fig. 36] 

It is a block diagram showing a playback apparatus for a DVD-audio 
disc in the second embodiment. 
[Fig. 37] 

It is a block diagram functionally showing a playback apparatus In 
Fig. 36. 

[Explanation of Characters] 

1 multiple channel area 

2 stereophonic 2 channel area 
A audio pack (audio area) 
A-CONT audio control pack 
ACB audio contents block 
ACBS audio contents block set 
ACBU audio contents block unit 
AMG audio manager 

ATS audio title set 

ATS - AST- ATRT audio title set audio stream attribute table (quantization 
control information area) 

ATS -ATRT audio title set attribute table (quantization control 

information area) 

ATSI audio title set information 

CONT control pack 

D disc 



10-18013 
V video pack 



gift 4 09001397 



[Ell] pi^,| 
(a) DVD-tr^ 



10- I 8-0/5 
1/3 5 



VMG 


VTS • 


VTS 





(Menu) 



VTS I 


1 i 

! vcbs; 


VCB S 


VTS I 


Tit U. 




Title 





VCB 



VCB 



Chapter 



Ch a p t e r 



(PTT) 


(PTT) 


(PTT) 






CELL 


CELL ..... | 



VCBU 


VCBU 


VCBU 


VCBU 


VCBU 











CON T 


A 


V 


V 


V 


V 


SP 


A 


V 


V 



AOt>\o 
(b) DVD-t-fVt 




AM G 


ATS 


ATS 




- — (Menu) """"" ■ _ . ^ 


AT S I 


J ACBSi!" 


ACBS 


AT S I 



Title 



Title 



Track 


Track 


TracTF " ■ 


(PTT) 


(PTT) 


(PTT) 






ACBU 


ACBU 


ACBU 


ACBU 


ACBU 






0. 5»> 











A — 
COHT 



A 1 



A 1 



A2 



A 1 



A 1 



A2 



A 1 



m&*5 409001397 



2/35 



AMG (tf-xW * • — 



BLOCK SGT 



AMG I 



2}-— T^-f • T ^. — y -V 



AMGM — A CBS 

AMG — 3.— ©3J-— ^-f 



PCI 


zi > h p— ;v • 




D S I 


, -f >7 S/3 > 





BACK-up 



Cow T&oL. 



, SGAKCH 



m 3] 



T/rt£ SET 
Ihif-oHMATiorJ 



AOh\0 TITLBr ?ET 

A.T S W— 7=^ • '9 4 "by h) 



AT S I 




AT. S M — A CBS 

ATS £—3.— (D^t— 7=^ ^" 
■€3 >^>y • 7n y ^7 • -fey b 



PCI 
D S I 



> H7 
FI(5. 7 



ATS A— A CBS 
(AT S7^A-ACB C) 



PC I 



D S I 



BACK-Up 

My ^777|AT S I 



JIH^'Vo 9 0 0. 1 3 9 7 



[04] 

F= I <S. 4- 



3/3 5 



/ M Formation tasls 



AUDIO TITLE S£T 
ATTRIBUTE TABLE 



AMG I 



> 7 — > 3 > 




AMG I— MAT 
(AMG I 



T — S RP T 




AMGM — P GC I— UT 
— 4 • V 
PGCU 



L U 1 



P T L — MA I T 

- ^ ^ — iy ^ > h 





— ATRT 



TX TD T— MG 



AMGM— C— ADT ^ — 

( AMGM-fe Jl/ • T>* • 



AMGM— AC BU— AD MAP 
(AMGM— ACBU— 



TAB LB 



TITLE SEARCH 
'PO/vT£fi> TABLE 



WIT TA&L& 



F L C5-. £ 



-r A Bi-£ 



^pjjce^ map 



mmh- 4 0 9 0 0 1 3 9 7 



4/3 5 



AT S-ATRT 



AT:S— ATRT I 
(AT S— ATRT-f S/s >) 



ATS— ATR— SRP# 1 
I ATS# lO A AS— ATR 
1 if— • 



AT S— ATR— SRP#n 



ATS— ATR# 1 

(AT S# 1 OAAS7 h U tfi— h) 

— 



AT S — A T R # n 



F14 ^ 



409001397 



5/3 5 



ATT HI SOT£ 
ATS— ATR (ATS7h U tTo. — h) 

ATS— ATR— E A (i>K7|5U7) 
ATS — CAT (fc^zfy— ) 



AT S— ATR I /wFo^m^tiov 

(AT S-ATR^>7*y-i/a» 



,7 



by re j 

7 6 8 



v 



I o - I g-o I 3 

^mm-z=r 409001397 



6/3 5 



PAKT OP TITLE 

TAB LB 



AUtMO TI7L £ S £ T 
JWjC©/S.MATlONJ 
AT SI | tV • 



AT SI— MAT 
(AT SI — h- -r— 



AT S— PTT— SRP T 
ATS ^— h^-y^-f K;i/ 
'•9—^ • #f • 7 1 — 



ATS— PGCIT 

ATS 7D^7Afx-> 

-T > 7 ^-^ — v 3 > • 7^— 



ATS M— P G C I— U T 



AT S — TMAP T 

(ATS $-4 A7y7f — ) 



AT S M — C— AD T 
'ATS^-a- • 

• 7^— ?\n/ 



AT SM— ACB U— AD MAP 
ATS>-a- • ACBU 
— K 



MAs/ AG EM BUT 
TA6L£ 



AT S — C— AD T 

( A TSt;V 7 t^ — 



WaJFcrmAT'&aJ TABLE. 



/CHAirJ UA/IT TABLE. 




AT S— ACBU— AD MAP 

(AT S— ACBU— T K U7Yy7) 



7 



/T7M£ MAP 
TABLE 



-4 TAB LB 



■ AbV&ES* MAP 



/AZDZBSS MAP 



SS-t 4 0 9 0 0 1 3 9 7 



7/3 5 



w 8] 



Fi C5. ? 



/^/W4G6A4£vT TABLE 



AT SI— MAT 
(AT.SlY^-^>f.r-7;i/) 



A t s — I D ( $m*Y f I 



ATS— EA (x>^7b*l/7- 



AT S I — E A 



VERN (M— S?3>: 



ATS — CAT (ft^JU— 1 
AT. SI— MAT— EA 



AT SM— ACB S— SA 



ATS A— ACB S — S A 



ATS— PT A— SRPT— S A 



AT S— PGC I T— S A 



AT.SM— P GC I— UT — S A 



AT S— TMAP— S A 



ATS M— C— A D T — S A 



AT SM— ACBU— AD MAP— S A 



AT SM— AST— ATR 

/AT. S M©d" — 7 s -f tf* b U — A 
7b'J fcTi-h 



VE&SIOU 
MUM B £(L 

CATS 6o fiy 



AVX>iO STREAM 
ATTRIBUTE 




ATS— AST— Ns i 



A T S— AS T— ATRT 
7 h U ta-f7T^ 



t 



-> m 9 



->EI 1 0 



^uWo STZ£4*<i ATTRIBUTE TABLE 



409001397 



8/3 5 



[El 9] 



,Ai/Pf© title SBT M£k>y 



ATSM— AST— ATR 



b63 b62 b 6 1 


b 6 0 


b 5 9 b 5 8 


b 5 7 b 5 6 

L . 1 . 






1 *— 





1 

N *M/D R C 


f s 







b47 



b 4 6 



b 3 9 



b 3 2 



b 3 1 



b 2 4 



b 2 3 



b 1 6 



b 1 5 



b 8 



b 7 



b 0 



'V6~9 0 0 1 3 9 7 



mi 03 pi 10 



9/3 5 




V V V V V V V 





v- 


V 


"N 




*N 




**s 


V- 




OO 


















PS 


PS 


PS 


PS 


PS 


PS 


PS 


PS 




E-i 


















< 


< 


< 


< 




< 


< 


< 




i 

1 


■ 

1 


1 


1 

1 


■ 

1 


1 


1 

1 


1 

I 






















CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 






<: 


< 


< 


< 


< 


<: 


<: 




1 


1 


1 


1 


1 


1 


1 


1 




CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 




r 




•> 


E-« 






E-« 






< 




<: 


< 


< 


< 


< 


< 




© 


© 


© 


© 


© 


© 


© 


© 




o 




CM 


CO 




LO 


CO 






4£ 








4* 




**: 




PS 


















H 


E- 






E-< 


H 


H 






< 


co 


CO 


CO 


00 


CO 


CO 


CO 


CO 


1 


< 


< 


< 


< 


<: 


< 


< 


< 


H. 


















CO 




< 








< 






< 
1 


1 


1 


1 


1 


! 


I 


1 


I 


CO 






JC- 




j- 








H 






K 










K 


< 




















V 


V 


V 


V 


V 


V 


V 


V 




IK 


IK 


IK 


IK 


IK 


IK 


iK 


IK 




1 


1 


1 


1 


1 


1 


1 


1 












+7 









I O — I IT v t 3 

iff 40-9 001397 



10/35 



nam M 



/lyfio tit lb rer s4u*io 

ATTKlBuTG MM 



AT S— AST— ATR 
( b63 b62 b61 b60 b59 b58 b5 



APPLICATION 
b 5 6 




b 5 5 b 5 4 b53 b52 b51 b50 b 4 9 - b 4 8 

1 1 1 1 \ « 1 



S^b/D R C 



f s 



b47 b46 b45 b44 



ASTH3IS 
k 



LFEf^li* 



b 3 9 



b4 0 



b 3 2 



b 3 1 



b 2 4 



b 2 3 



b 1 6 



b 1 5 



b 8 



lo - I f-o / 3 

4090 0 1397 



4 



[Hi 2] FI<S. 12 



11/3 5 



\ 



409001397 



m 1 3 ] 



12/3 5 



Q 
> 



>- 



V 

V" 

CO 

o 

CO 



Uj < 

ri 



CO 



rc.v> 



0 



CO 



O co 



5n 



M&^r 409001397 



[014] Fid. 14- 



13/3 5 



PACK BVTBJ 
A-CONT^-^ (2 0 4 8 ;W h) 
PACK 



4oB 




PACKET HBAteH 



A 



015. 



/AUDIO CHAfWCTfi? 



ASD 

mi 7 



PAOLET HEAt>£* 



&7x h »;— a 

ID 



a 



6JU V 
BXTBi 

lA'f h 
BYTE 



6 3 6;Uh 
/ 



r packet 

kACD/ 

(1 0 0 3/H b) 
/ 



3 6 



oA<{ h 



h 

10 0 0 



PACKET 



.AS 
(1 0 0 7 ;w H 



Aupi" search mm 



v 



1 4;W h 



2 4 



2 0 10 



409001397 



[1215] p IG _ i S 



A CD (6 3 6/Wf) 



l\l F-0/iHATlOfJ 



.y 1 



* 2 



4 8;W h 
L 1 L 2 -l 



9 3^* 



9 3;-W hi/ 9 37 W h 



9 3/W 



1 




9 3/W h 



9 3 ;W h 



1 h 



(2 9 4);W h (2 9 4)/W 




Hi 1 5 5a 
FIZST 



& 9 S-sH 

SECostt> 



10-lPo J3 
: IS^ 409001397 



15/3 5 



FULL is- CHA^ACTBfiCj H/UP S\2.£ 

2 1 CHAfcACTBflS (l/q. siZ-B 31 CHAtACTE-fL$ 



[HI 6] F X 

.1 




±fil SX*.*fl3 (1/4*13 ) 



2.5fr 



FORGET-ME-NOT' 



PRCVIOo'i £/s/2>/V<5 TUNE. 



9 b<Dfi& 



CoMT£rKiTs op 3 eyres, 

%StZ.£ CHARACT&/Z 
H£AJ>£R 



RSHAl iOl\)6) 6 2. BYT£rS 
OS£I> FofL h4A)*J SeNT£*JCe 



HII 4' 4^0 9 0 0 1 3 9 7 



[Si?] PI ^17 



TIME 



title sbt 
sbakch 

title search 

Wb&X S&Af±CH 



SVTGrJ 

ASD (1 0 0 0 ;Wh) 



T 4 ^ )1y 


i 


\ 

! 


J^titt IN O. 


i 
\ 


\ 
f 




i 


f 




i 


f 


^ ^ b ^ 


i 


\ 
1 




i 


\ 
f 




t 
\ 


f 




i 
\ 


\ 
1 




/ 
\ 


\ 
1 




4 0 9 0 0 1 3 9 7 
[Ell 8] Rid. IS" 



17X3 5 



2: 
I! 
X 



+ 
II 



5s 

4) 



55 
ii 

•-3 



I o 



V 



o 



Q 



n 
o 
< 



1 



<tj 



M 



to -» j> o i j 



409001397 



1 8/3 



[HIl 9] plc^. n 



o 
o 

Ok* 



- CD CO 
> C3 CVJ 



tow 
«— «ce co 



— CSJ 



C3 CO 

oo era 
co oo 



CO o 
<=> CO 

oo cn 



3 CO CO 



53 



35 
3SS 



« w « 

ii 

—•CO oo 



«4 *4 *4 

335 



cl S. 2. 
■ESS 

CO O 
CZ> CO — ^ 

CO t— o> 



o 

CL. 
O 

mvi 

V) 



tn n w 

CO CO 

soo 

CD CO CO 



555 

OO oo oo 



co cz> -rr 
— ^ coco 

■4 M »«J 

555 

COCO CO 



o» o. a. 

£££ 

to co 
oo 

— « CO CO 



-—COCO 



555 

COCO CO 



N K N 

555 

OO OO so 



ex 



2. S. S. 

cooco 



P, CU I 



n m « o) 

CX. Q. D, Q, 

OO O CO CO 
CD CD —• — 

co e— cn co 



M N N 

553 

CO CO CO 



N H N 

555 

op oo oo 

t -cr 



s 



jo Xa 
co o 

« Cv» 



*3 *J 

55 

OO CO 



55 

oooo 



(00^(0 
— « CVJ CO — ^ 

N N N K 

3535 

OO OOOO CO 



p. 



f 

CO 
CO 



5 

CO 



CO CO CI 



Nf OO O 



f 4 0 9 0 0 



13 9 7 



1 9/ 



[1212 0] pi^ ( 20 





CO OO 


o- 




t- CO 


CO 














CO 


oo 


oo 




■ H 


CO 


Mb 


CO 


CO 




oo cn 


CO 




— — V 






CO CO 


CO 




PL, pi, 


p. 


CH 


_Q _Q 


P1D 


■» ■ < 








CO CO 


CO 




CO CO 


CO 










oo oo 


oo 








•s 






n: 


• pa 1 • f—i 


• r— « 








OO 


CO CO 


CO 














Ph 


55 


5 




oo oo 


CO 
















CO CO 


CO 




ft ft 


ft 






in 

Mb 




OO CO 


oo 




CO CO 


CO 




co o- 


CO 


5C 






CO 


vo 




CO 












E- 


•l-H «r— • 


• r— 1 








CD 


CO CO 


CO 


Dc5 


CO 


















55 






CO CO 


CO 




CD CD 


CD 










CO 


CO 




p. 


ft 




Mb 


Mb 




CO 


CO 




CO 


oo 




LO 


CD 




f— < 


















• f— » 




DC 




IS 


CO 


CO 


CO 


OO 




oo 






CS3 




5 


5 




CO 


CO 








CO H- CO 33 













tr— lo oo 






CO 


Tf OO LO 


LO 


32 


CO CO CO 






CO 


O- CO CO 


CO 






























CO 


OO CO 




CO 


oo 


^ CO 


CO 


ft 


CO | 




ft 




CO 1 ' t 




Mb 


CO OO CO 




Mb 


CD 


CO CO oo 


O>0 


CO 05 CD 




CO 


CO CO CD 


CD 


















CO CO CO 






CO 


CO CO CO 


CO 




Oh OX| D-( 






ft 


ft ft ft 


ft 




SsEi 5§ 




on 


MD 




MD 




CO f O 








CO CO 






CO CO oo 






CO 


CO COLO 


CO 




LO VO CD 




ExO 


CO 


co co^f 


CO 












• • * 




OO 


tH ^— ( rH 




, 1 


oo 


oo oo co 


oo 






















eg 








CsO 


IS IS 13 




CO 








» 


CO CO CO 




oo 


CO 


CO CO 


CO 




i—i i— « oo 








^ oooo 


■«--( 




C<3 Cn3 c*a 






co eo ess 










to 


5 


555 


5 




CO CO oo 






CO 


co CO CO 


CO 












^< 




















CO CO CO 






CO 


CO 


CO 




Ph n, (n. 






ft 


ft 


ft 










Mb 


Mb 


i n 

Mb 




CO CO CO 






CO 


CO 


oo 




CO CO CO 






CO 


CO 






c— O- 






CO 


o- 


CD 


3= 






as 








CO 


LO IjO LO 




CO 


^ 


LO 


CO 


CO 






CO 






















e-i 


•^H -l-H 






• 1— 1 
















JO 




CO 


CO CO CO 




CO 


CO 


CO 






oo oo oo 








oo 


oo 


















N N S3 








tsa 






555 






5 


5 


5 




CO CO CO 






CO 


CO 


CO 




CD CD CD 






CD 


CD 




















CO CO CO 














ft aft 




























CO CO CO 














CO oo oo 














LO CD CD 




































































rn 














co 


CO CO CO 












co 


t-H oo oo 














e<3 n n 














555 














CO CO CO 


























dc : 






CO 






C— ? 













I o -I iro / 3 



409 0 01397 



[121 2 1 ] 



2 0/3 5 




/ o — I if" I-* 

SSf 409001397 



[®2 2] 



A CD ( 6 3 6;Wh) 



\>ATA POIKJTB&' 



i 



2 



A 



a 



4 b 
9 3;W h- 

9 h 
9 3/W h 

1 5/W h 

2 9 4;W h 



A^Dio PMYS/4c< 

COs) THOU /Vp^M/T/cV 



I v - jar o J $ 



:-s§- 409001397 



2 2/3 5 



DVD 
^-c/ PI o 



ATS 



D VD — 
AUDIO DATA 



AM G 



AMGM 



,4 L>DI O 



AT S < 1 > 



AT S < 2 > 



AW i o 



M- "4 0 9 0 0 1 3 9 7 



[H24] ^ 1 C 2 4- 



2 3X3 5 



UJ 

VJ 



—J 



m 



11 

X 
o 



+ 

II 
►J 

« 



v 



-tJ 



1 



55 

II 

•J 
M 
O 



V 



-3 
w 



m^-^r 409001397 



2 4/3 5 



[B2 5] p I cJ # 2 £ 




DVD— 
V)P£c> OATA 



HAVt6AT0£ 



ES#-% 409001397 



[GB2 6J p I 2^ 



2 5X3 5 




DVD— 
v\t>Eo DATA 



VT S 



VMG 



VMGM 



VT S < 1 > 



VTS<2> 



\ZIOBO 



VIDEO 



409001397 



[02 7] p x ^, 2 7 



2 6/3 5 



4*1 



D VD — 
v/iO&o 




DVD- 

AO oi o 
*>ATA 



[Ji#-*§ 409001397 



2 7/3 5 



[H28]p 1(3 .2?: 

/ICDIO i7A/^r TITLE: AUDIO 
oBJBCT ATT%t&UT£ 

AOTT— AOB— ATR 7^ **72?x.9 h • 

b63 b62 b6 1 b60 bS 9 b58 b57 b56 





D— M 


1 1 . 


b 5 5 


b 5 4 


b 5 3 


b 5 2 


MULTIPLB' CHAMH&L TYPE 
b 5 1 b50 b49 b48 




Q 


1 




Q 2 


b4 7 


b 4 6 


b 4 5 


b 4 4 


b43 b42 b41 


b 4 0 


fsl 


f s 2 


b 3 9 




b 3 7 


b 3 6 




b 3 2 


ftg ^ 




b 3 1 


* 




b 2 4 








ft 






b 2 3 










b 1 6 








ft 


g R£S£fZVEt> 




b 1 5 

— i 




1 




■ iii 


b 8 








ft 






b7 








i 1 i i— 


bO 








ft 







M&^r 4 4 0 9 0 0 1 3 9 7 



^ 2 9 1 Fl a. ^ 



2 8 / 3 5 



chaviOel STUocrvflBS 

6 Roof »\ tf \ 










yd-? 
T2jCO 


ACHO 


ACH1 


ACH2 


ACH3 


ACH4 


ACH5 




00000b 


v— ^ i 1 IVJl 1U J 


none 


none 


none 


none 


none 


l 


0 


00001b 


T 

L. 


K 


none 


none 


none 


none 


2 


0 


00010b 


T f 


Df 
XVI 


c 

o 


none 


none 


none 


2 


1 


00011b 


T f 


XVI 


T c 




none 


none 


2 


2 


00100b 


T f 


rvJ 


JLTC 


none 


none 


none 


2 


1 


00101b 


t r 


OF 
rvl 


Jure. 


o 
o 


none 


none 


2 


2 


00110b 


u 


Rf 


LFE 


Ls 


Rs 


none 


2 


3 


00111b 


Lf 


Rf 


1 c 


none 


none 


none 


2 


1 


01000b 


Lf 


Rf 


c 


S 


none 


none 


2 


2 


01001b 


Lf 


Rf 


c 


Ls 


Rs 


none 


2 


3 


01010b 


Lf 


Rf 


c 


LFE 


none 


none 


2 


2 


01011b 


Lf 


Rf 


c 


LFE 


S 


none 


2 


3 


01100b 


Lf 


Rf 


c 


LFE 


Ls 


Rs 


2 


4 


01101b 


Lf 


Rf 


c 


S 


none 


none 


3 


1 


01110b 


Lf 


Rf 


c 


Ls 


Rs 


none 


3 


2 


01111b 


Lf 


Rf 


c 


LFE 


none 


none 


3 


1 


10000b 


Lf 


Rf 


c 


LFE 


S 


none 


3 


2 


10001b 


Lf 


Rf 


c 


LFE 


Ls 


Rs 


3 


3 


10010b 


Lf 


Rf 


Ls 


Rs 


LFE 


none 


4 


1 


10011b 


Lf 


Rf 


Ls 


Rs 


C 


none 


4 


1 


10100b 


Lf 


Rf 


Ls 


Rs 


C 


LFE 


4 


2 













CHAU/JEL 6 /to of 2 



4090013 97 



2 9/3 5 



[030] yz. 




10 - 1 2 o 1 3 

Iff 4 0 9 0 1 3 9 7 



3 0/3 5 



Sit /Ju/^esfz 



STREAM 



Aor>\o 



AD I< 



z 1 



f>ZW ATE HMD£R of L/K/BAR PcMa, ) BTT£ 
l J-7PCMa07"7'f^-h/\7y J k>umB£& 



7 4—)V K FI£LD 






h U — A-I D 


8 


1 




4 




I SRCff /s/UMBEfc 


4 


2 


I S RCt-^ mm 


8 






8 


1 




1 6 


2 




1 






1 






2 


1 




4 






4 




S^n-k'BO 6^UAWTIZ./\T'0/V 


. 4 


1 


^-^^ * ■ +^>7'J>TOSf s 1 


4 




St-t-v * • y->7v >trm&&f s 2 


4 


1 




4 






4 


1 


{fc© Reserve* 


3 






5 


1 




8 


1 






0-7 



mm^r 409001397 



3 1/3 5 



[i32] 



RI(J. 3 2 



.31V/ 32V 



F°RnATTf»6 
pon Ti OK) 



V 



A/D 



3 1 



3 2 



mm 



circuit 

3 3 



"7JT 




3 5 



7^ 



M OVULATION 



CotJTfZoL PA TA 

yoTHBfLS 



a 



3 6 



LPF 



r 



3 7 



I (xci,Ali,A2i) 
x c i \^ 



TH IfJAJIKKS 
C \fkCulT 



3 9 



~~7 

3 8 




EES 



^ 4 0 



mmh ' 4*0*9 0 0 1 3 9 7 



[S3 4] 



34- 




§4 *4 0^9 0 0 1 3 9 7 



3 3/3 5 



[13 5] 



OPTICAL 

it?*-**? 




TO C«R8U a 



9.1 0, 
11,14 



J>BTBcri\}6i M£A*JS 



PHoCE&S SETAitATiorJ 



TOC 




2 4 



12,13 



1 6 



OUTPUT "£*^% Q 



2 2 



CHARACTER trJFoiLV\ATio*J 

OUTPUT _ 
o , 7 



1 5 



M£MO(J/ 



14A 

-\ /A 

CONTiS 



TOCfim 



A-CONTft^ 



V 



VIDEO Sl&MAL 



1 5' 



£6>£ PiCTUflE I^FOpMATfOAj 
OUTPUT MEANS 



2 3 



/4I>DR£-£<; CoaJTKoL 



409001397 



6]FI(J. 36 



3 4/3 5 



v3 




Ji#-^ 409001397 



[B3 7] f= I 6. 37 



3 5/3 5 




OPTICAL t>l£C 



£&P£oj>ucirJG 



P&oCBii S&pAfiAT/Ohj 



, 3,4, 
A 5,8 



14A 



TOCfWl a 



x>erecriohJ poftrioh) 

output M£AM^ 
2 4 

^12.13 



1 6 



CHARACTER. / VPd£ MAT/ O/O 



4 



z: 



2 0 



2 2 



3=flH8 



V/J>£0 £ USUAL 
OUTPUT Me^Vi 1 



6,7 



1 5 



Tocfta 



AMG, ATS 



V 



<TU£ PICTURE /A/f*#ATA7toiO 



1 5' 



7 h* 

IMF-OlfAATlOSj SIGNAL 



2 3 



10-18013 



[DOCUMENT NAME] Abstract 
[ABSTRACT] 

[Task] It is to enable a sound recording person side to implement 
sound recording for an approximately constant recording time such that 
a recording time and a tone quality of an audio signal will be different. 
[Solving Means] 

An audio pack is loaded with a digital audio signal of each audio 
title set (ATS) which results from sampling at a sampling frequency 
varying from channel to channel of multiple channels, and quantization 
with a different quantization bit number. For example, 2 channel 
stereophonic signals which are played back by a CD player are assigned 
to (audio stream) AST#0. Among 6 channels played back by a DVD audio 
disc, 3 channel front signals are assigned to AST#1, and 2 channel rear 
signals and a 1 channel LFE signal are assigned to AST#2. An AST 
attribute table is loaded with the quantization bit number and the 
sampling frequency of the stereophonic 2 channels of each ATS. An 
ATS-AST- attribute table is loaded with the quantization bit number and 
the sampling frequency of each ATS. 
[Selected Drawing] Fig. 10 
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